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Abstract of JP522351 3 

PURPOSE:To detect, with excellent accuracy 
and stably, that a body to be electrified or an 
image carrier as a body to be electrified has 
reached a thickness reduction state or a lower- 
limit thickness as a usage limit (a life) due to 
its durability, to take proper measures such as 
a warning urging its replacement or the like 
and to prevent that an electrification defect and 
an image defect are caused when it is used 
although it has reached the usage limit. 
CONSTITUTION :The thickness detection 
apparatus of a body to be electrified is 
provided with the following: an electrode 
member 1 which comes into contact with the 
body 2 to be electrified; and a means 100 
which detects the thickness of the body to be 
electrified by means of a voltage applied to the 
electrode member 1 and by means of an 
electric current flowing in the electrode 
member 1 . In addition, it is provided with a 
current detection means 100 provided with a 
frequency filter circuit 101 in a closed circuit 
which is constituted of the following: a power 
supply 8 which applies the voltage to the 
electrode member 1; the electrode member 1; 
and the body 2 to be electrified. 
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[0 0 5 6] (28) 

W-Tlh^Zit^i^Witr^ (2 0) tfctt (2 1) |2« 

®»m^a. 

[00 5 7] (29) 
aT'n-fex^atci 

*ss« 

E. SfcttIiREIIEJS^)-tXS5«E)S^^£a§tfcai) 

fldisoe¥#attAW 

7;^«EE|]SnS:®^a-cfcD, 
mzm^mni^t\im^ms.im\it^ z. traasf 

1 ®«ffiV 1 WE»« 

ggicT^as^(^®«r^s 1 ®mfiv 1 

2 0®fiV 2 fcST^^$1i:5i#IC^®«B«tcSi[n-5 
iSiSa® I SSJ)£TSrtlCj;0®fi^«:®]?^&:aftI 
ts^a^rr 5 c t t-rsiaa®mgg, 

[0 0 5 8] (3 0) 

•r5®«j^«saic:feuT. g38B«ftt#att, ®tsa 
E, Sfctttt®aEJS^^t3?®aElS^^&Sgb)S:®l!) 

(^®s»®-r-i>»agsi?*o, ®iB®te¥¥att/H 
7xaEEpais®^ai?fco. 
aicg?siff^tas*5iiES:WJn-rs r t T®a^ 
^tj®<£®^®n 1 ®m(4v 1 wiBua 

30 HBlrTK®a^fl£ffi«S^l®®fiVl!Oie.0f^®m 

2 ®mev 2 (cs-eaas-tts^: 

IS®«® I !£jll!£t5wtlCJ;0®a«Fft:®J?^^S«l«I 
»B«s«{rlE5£Win‘r5.a®, amSB 

«s&^-r«.«®aa^a&w-r-5 n 

i^mn. 

[0 0 5 9] (3 1) »a«t^icBijD-r«®ij®E®* 

ET*0, 

fct t ®®a^»:®»a®j!&aE Vi b ® 2 fSfi(±® If- 
i^®«E^t)0;ii:£#®i-r^ (2 9) (3 

0) im.omim'^^m, 

[0 0 6 0] (3 2) m^^mtmmfrmt\mfs.?> 
mE&WinT't 

(2 9) Sittt (3 0) IB«®H®®^K®. 

[0 0 6 1] (3 3) V1 = 0. fcly<aV2 = 0Ta5 
^ztmmtT^ (2 9) sfca (3 0) ie«®«® 

[0 0 6 2] (3 4) ®a^#:®a»®*;!i*« 

50 snfcffl, 
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(2 9) (3 0) 12 

mmmssimm, 

[0 0 6 31 (3 5) 

(2 9) Sfctt (3 0) IBitOil* 

m^n. 

[00641 

a: m® SR« tcMns D c ^rnnae 1 C 
ncifi LTitl^O®E£lC<fc 

[0 0 6 51 

LT0»aJ$»0W^lcJ:?.. 
mwt LT0TIEi?*-lCl bfz r t < ^mz 

aoimwuMmmmmcnr. u < ttisa 

[00661 

[^<!»J1 

<moimm> (01-04) 

( 1 ) 

0 1 }t:^^miz^^mmm^mm<o-m(om9Bmmr 
fes. 

ffl® V-if-H-AT'U 

[0 0 6 71 2 H 7 30 

ATfcO« ^^a®NfH-)&|Sl(c:7'D-feXXt:-H (0S 
3Jia) 9 5 mm/ s e c 1?0eKf!iaEns, 

[0 0 6 81 :^m<r>Wm-Vyh2\t. aS3 0mm® 
7)P5n'^7AH9A2b (^«ttH7AS#:) ®^1-«IC 
OPC®)tflc2 a®®!£^I)^(SLfct)®1fa50. E® 
a ttfl^^%4®®±fC)?a5 d = 2 5 /i 
(Carrier Transfer Layer : £1T, CTStffif) 

[0 0 6 91 :^mmmr\tz.ocT^(on'( >y-tb 
T>KU*-:J^^-b®ligSffiV^Ti5D. W^SElCio 
TE C T® tti!> bcfoimS^ DTJf L/T (ri 

<. 

[0 0 7 01 ltt®)t«^K7A2®-J^C^tt®«<!:tT 
®Wmn-7T*D. S^l at. •e®^®ICJ^^U& 
3S®[f3»tt«c® (S«(S:TA®) Ibt. MlC^®^1-® 
lc»^LfciSjgm®l 

[ 0 0 7 1 1 --E:^ 1 a H 

7 A 2 tCBS36ff lce2?iJbT®)tft H 7 A 2 ®lCffJEEJg» 

s-a-Tfco. i?.m(D^-t\m%W)^yh20M^mmz 
j¥?5:V^«ef!l@<S-r-5.. 
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[0 0 7 21 8tt««D-7liC^l-rS^Sn-f7XW 
JD®!lirabO. E®iS8tcj;D^€D— 5 1 ic^ttrs 
^1 a<£:frbT3r^®S:||/'?-1'7XAtffllD$nT®ie® 

F 7 A 2 2 a ®)1-®®dim)£®ffif4 • 

[0 0 7 31 wma-y 1 ®^1.®®iSfilf[® 1 c \tmt 
<$ 2 a IC tf >3f:-;Nf t < \t% 
4 tfcS-& 1C C ®|ffi^Hcmiia®?)^««P UT»€d-5 
«® ® lfi7)l|^T L T«l®!K®m«^S C 5 ® & K 

10 <SiS-r-5. 

[0 0 7 41 E0K^)t^H7A2®±f2»« 

®a® ic:^0s® u-^- f-Ax+-^ d-*' eai* sn 

su-if-)t3 

$n^ctic<ko. 2 a 

affi(CH®fta®flS®^fe;)«J^^$ 

nriK. 

[0 0 7 51 

® 3g® Eg 4 ic .fc 0 bt-iCj;oT5aS« 

sn. ^%^2 amm%^nrzmii^vi—(r)mx 

[0 0 7 61 -e®b')-- «*lte¥D-7 5®ttgtCT. 
^0S®*&JSt®®:4'^«)t[*:H7A2 te?D-7 5 1 
®BESc: 7/SB (e^®) »C®«®^''f5>i^T*&j||S 
nfctef:tJ9®®lC^LTlte3?SnTVK. ^js^JSJSjT 
ii«E¥D-7 5 iC^tT^S^A'd' 7XWJ)D«liS 1 0 tcJ: 
K> 3 k V®«g^A'f 7XSailniL.rti5. 

[0 0 7 71 e?8B&®7fce^tJ9tt®)t^H7A2 
®!)'&i)0t3tlTlt*EB7'\iie)nTilD]EE • DDf^lC^fc 
t) hd— «®^iP«:§(tTH®)g^tl (^U^b, ntf 
-) tLTta*$n-5. 

[0 0 7 81 tmm 9 IC^tl-5 

H 7 A 2 ® ttX L~ H iC U -:c > if gg 6 ® i^ ') -ci 

>if::^k-H (>: 7 W:J'>rfAS®*'i?>^CfL'-H) ic 
b:b— ?>ffi«)^®#*^^<il®d'€gLfiSi 

[0 0 7 91 ®)t{^h'7A2. 

D-51. Sggg4. i^'J-->ifEg6®4C3®7' 
□•feX«g|$7''J >^*f^:ICjyLT-lgbT»K32®S 
40 e®/D-tX*-bU7i^l 1 tUfc. *-bU 7 -/^ 
®i*iC®'fe®'rfe5. 

[0 0 8 01 ( 2 ) !g5)t[^2a®®*#a 
5felC05TJ£^fci'5tC. ^®P-7 1 tCDC«£E&0J 
SDbfc®^. ii)t«J 2 a®ffiliaWlIP®JI*l»m®(i 6 m 
ffiv.»£i±'r»«&®(i&b. -en£(P$«wiiD«iEE®Jiira 
A V t ® ic®)tfrSffl«&tt±#'r ■& 

(AVd) . CtTgiC. ffJD®EV;)5V.be(T®g« 
SA®«. Vu6(±SBg«tll?.«(CtlC-r'5. 

[0 0 8 11 C®5%AglSttBJjD®)Edl'>*<2Sa® 
50 iC^bfJ^nSgJEAl, /T7'>x>®iSIli(cScK^i&® 
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<b 5. 

[0 0 8 21 mmz^na-yiii^ 

a^o)nnf)mt>nx^r), ^jn«jivt® 

1 xnm\zmisar^rctbAy=Aydr3b^. 

[0 0 8 3] rtllc^u 027?g$n-5J:^IC. BJJn 

2 a(Dm^d 

[0 0 8 4] dtia. ®i;vd 
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*LTV'^. ®)tft*®mfiVd t^majiEI ICHLT 

[0 0 8 5] m%^2 a(0m^^d. JtKm^Sre. M 

yn-feXXtr-l^&Vp frs<h> Z.Z.A^i^m^i^2 a 

[0 0 8 6] »tt®]^fiQ=S I • d t=C • Vd 
=d/d t (C • Vd) 

ZZX. 

10 dC/d t = £ • £ 0 • L • Vp/d. 

Vd = Cons t. 

X$>^<DX. 



^««®I = £ • £ 0 • L • Vp • Vd/d ••• (3) 

t*S. (3) i[;!C:teViT£. £0, L, Vp, d(4£ 

ST^O. B@i^t;:HL-T«AV=AVd-Cfe^Ci:)it)S 

A I = £ - EO'L'Vp-AVd/d 

= £ • £ 0 • L » Vp • AV/d • • • (4) 



B|gi®tcB5LT«V- I '/yymWtOim^ 
ifi 

£ • £ 0 • L • V p/d 

fc, 

[0 0 8 7] -eCT*Sli®®K43t^Ttt, 

2 (D-mm^^tLxomo-y i 

9 1 -v®H3int|JBEV I 2: 2^ 

L. mytf$2 

[0 0 8 8] 7S:i5, (iUSSMJ? 2 5 ym©® 

iftW2 ai^®Vi»li6 4 0 VTS)D. 

2 a T V, » 

JE6 4 0VPA±XSbtVitBmi$,X$>^t^fi.t:it'/AX 
[0 0 8 9] ±IE (3) 1 1 

tcf!ivdo)mmz\i. -^^jyy^mzmyt 

[0 0 9 0] £[±©»l«)£ff9(5©^fr'r&5*b ai^ 

g[4&oicbfctt^T?®«$fT9. sfc. ^-n-?tx 

isbVim^Vf-Y^yhim^^zioth. c©®cai5t$n 

[0 0 9 1] $*?«!: 2 a©»®ii^B®3t 

ftH9A2©ilBIS^(CfTaoTi50, 
gf£# Afj a */-' 9 >X 
[0 0 9 2] ^BWSfr^fcfttCB. I 

©la# t 2 a ©®® d 
)Jlfc5. ^ZX. ®7tft:2 a©^Jid*t-en-?ni 5 m 



m, 1 7 am, 2 1 «m^ 2 5 
2^fflViTa5^^ffcfc. 

20 [0 0 9 3] 02tC^©|^©f^^«f!)tbTl 5Mmt2 

5«m©®5t^KJPd©«'&©V- 
[0 0 9 4] 2 5'CX6 0%RH©a#SS (B[T> N 
/NS^tieT) , 32. orxs 5%RH©ii5S;SS 
(SIT. H/Hmmtmt) , 1 Oicxl 0%RH 
©®®<gs^« (£iT, L/Lmtmt) icfeiiT. 
ifyy<DW)irit^itt^%<D<Z). ^ 

%!^2 a©B»d©^(.ICfe#-r5^dt||^6^lCfc5t|iE$ 

tlfc, 

[0 0 9 5] ±iE©5-7©K)?BWr-5tt^&atCl/ 

30 T> mwdtm<i>^>^^^yy\zLrz%o>-^Mz\zm 

ikmifyy (a) tLX^bfz. 

[0 0 9 6] #%©fc*. illE (4) iCtCi5ViT2|£||B 
0lXO>y’iJ>ytZMf^t^ScMtbX£ = 3, e0 = 
8. 85X10-” , L=20cm, Vp=95mm/ 
s e c Srf^ALT«©S:ag|SC©®?&aiSiC;i^9 7 
(b) i:UT7^Q-y hUT^l/fc. 

©©S^K®i;©— a&I,fc. *S^JS0in?BaiS3ii^97 

(b) mmiZ^SkX^tf)ft^mmifyy 

(a) izS-:l<mmy9tTi>. 

40 [0 0 9 7] 03©i'97 (a) ©®)t 

(^^Jfd i: V- I !|#tt©]8#©H#$7'U 
(^@^) ©ROMBSfis-e-T^ifr. n&tircv-i 
Bmmm d :^>tti-g-c€r.5<j; 9 ^mmz 
Uyx^o, mtui, 

d©T®T?*Sl 5tfmlCfflS-r-53 2Xl O'^mA/ 
VS)@A)^a^lC7''J>^'ffi®©S©^^fl- 

3hXhn>tra.-^' (^0^) 

TV»2>. 

50 [0 0 9 8] z(D9B^^m^\tw.\zit£im<D-:fv >y 
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tdbTV^-5tCfcJ^ :i <h 

[0 09 9] (3) 

OTIC, 

[0 10 0] ST. 7''J>^<0illHlK^IC. 04lc*f 
<fc5lCii{[ltMJ&^ffV,iOT®2O0ltBEVl. V2$ 

ffi^SD-^iicRJUnt. ^n-fnssn-smssi 1 , 12 
^Sran^-rs. CCTVl, V2ttB®i®T!*5*IIAlfe 
•Sfcift. *^Jg«sj-rtt 6 4 0 V£[±0®EE;^lSl!b. 

V 1 = 1 00 0 [V] , 

V2=l 5 0 0 [V] 
tLtz. 

[0101] Bm^roiv- 1 

(12-11)/ (V2-V1) 

[0 10 2] iS}^IO^IC*5t^Ttt®7t^t:KJ?dtt2 5 y 

1 1 = 5. 5uA, 

I 2 = 1 4yA 

'g^lil 7X1 0-5 yA/VT&ofc. 

[0 10 3] cn<^. N/NS:KtCi31^Tl 5 0 0 O^Sc 
m^vTc9^Mx^mm^fiz>rztc^, 

I 1 = 1 6yA, 

I 2 = 3 2yA 

■e. M#*13 2X 1 0-5yA/Vt;S;D, ^s&SlltSn 

5f: 30 

[0 10 4] C0»jST^3t#:KJf d^£Sl|)^bfctC5 
*^15ym-?*0. 
it. 

[0 10 5] CWi^lC. 

BiiDt--smjEvt. c0t^ic)Sns^®eeiti srj«3t 
-r^^lC<fcOV- ®)tft2a0 
IgJPd 

[0 10 6] cnicjco. m^m^f3.-;fjmfs.i)^otzm 
lft#2a0^m mm frfclc#SiJi5:«B«^ 
^<£®5^?5;<. fajmiCff'5«lj)*-Ct-5<t5lCiS:-3fc. 

[0 10 7] 2^*ss#!)-ett. -'AwmmtLxomm 

a-y 1 

51t)tfe0T*S*b S«tt®lE¥D-9 5 5:®)t#;^ 

[0 10 8] ^fc-A(D^2(Dmmm\z^brc^yizmyt 
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[0 10 9] <f^2<Dmmm> ms) 

[0 110] mm(of^\oimmm<r>^y\zmtv^<B~A 

wmmtLX0^mo-y i 

ieti^fc J: 5 1C 2 0®®E V 1 . V 2 S-^tX-^nHIllDTS 
!^^.||!{l^fe^. Sfc. li«®^^tcli®JSi£«^a-r^.W 

10 »lC<koTC®P»1®tt«StT#-5. 

[0 111] 

0. @8 0 (a) «gssgp0-a5^^#±ffi@. 
(b) 

[0 112] i/'J-->^/gg6 1 10® 
eEIC^5V5T. !i)t#:H^AlHlE;^l^a®±tgffltTSS 
fiiji:ic, mytiii^m^WitLX0myt7>:/i 2t, m 
ytf^2 asicitj-rssMBsmjt bx<D-M<nm 1 1 
^2mm^i 3 • lA^mwiLxh^. 

[0 113] f^ltm2(Dmm^l 3 • 1 4li®i3t«iH 
20 9A 2 oimu-^^izmm^&tfxEmyxm^^2 a® 

oi'^ydAoi^mizmm^^ii^hTz'Ciu^S' 
(B^:75"V>®. m&^iXAyny) i£JpS2 0ym 
X^^Lfz^OXh^, 

[0 114] 2\tuc:ty-ty hm& 

^OVlCLfcAClf«Sg&fflViS^fcWfilT*)S. mm 
^ 1 3 • 1 4 \ta-ym^ • ny HJ^iK^®J^^®%)® 
<£fflV5.5*fepII6-efe-5. 

[0 115] ^1 ^^2 0 2 0®^®^ 1 3 • 1 4tCtt 
■€-n^nSiJ0ttBEi£aJJD3nTi5D. J5<aaSSS$SJ3£ 
f-s^TjtT-t^i^iSiB^iciioTViiS. ^unr-smBE 

09-rtell 1 ommi- 1 3 icii 1 0 0 0 V. m2 
1 4 (ctt 1 5 0 0 V. 

[0 116] ^mmmo:fv>ymmtmi<ommmo> 
yo>y (@1) ic^L.fcfe0t@^-r*5db 
-9 1 1C H 5 A 2 0SBOTE0D C^JEt 

A C BK i 0S;lg»®BE0BlliD IC J; S A C t L 

40 fc. 

[0 117] DCBE: - 7 0 0V (VdtCffl^) 
ACBJE: hT-i7BB®EVrr = l 9 0 0V 
= 5 5 OHz 

lEms. 

C0gBSfflt^T. m^f^2 a(Dmmdi)i^it> 1 5 ym 

H 7 A 2 

ffyfz. ?II)£EI4@3t7>/l 2i£^fl'$-a-Tafei3. IK 

mm&m<Df^iRnm2 0mm^i 3 • 1 4s®ig-r-5 
tt(Dm:f¥2 ao^mmmmovxi^ytz. 

50 [0 118] C®^. 1 0 0 0 V®DCmff*SSIJP^tV 
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( 10 ) 
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SIZttO. 8«A. 1 5 0 0V® 
D 2 ®^tt-T 1 4 |C« 1 . 6 

iiAnm.mmntc. c:®(iicioTfific$tiytv- 1 
!^tt®«#ttl. 6X 1 O-’/zA/VTfeofc. 

[0 119] ffirlE (4) 
®«#tt»^waipSLt:jt««j-r*feJ6. 
o)^^mzio^yxm-^n-minrzmt3 2 x i o-’ 
n A/V® 1 / 2 0 1 Vi'S C 
[0 12 0] **SS0tJIC^5t^Ttt. li- 

6X 1 0-’MA/V?Sr±@ofci;^ 

[0 12 1] n/HW^Xl 2 0 0 oftjiit^ 

6X 1 O-^wmA/V^jSA 

tltz. SMin-e 

[0 12 2] C®J:5IC, ?lffl® 

13-14 Sett'S* 

lCJ:oT> 

^AilI«6(C*0. Sfc. -;^Cl^«gS«tLTO»«D- 

1 (D^mmoi^ o\z2 g®®«jEE£»iicm 

t^^ouwm^no m:mi <u-DtL. 

[0 12 3] <f^3(Dmmm> < 09 - 01 2 ) 

(1) mmm^mm<Dm& 

0«mg§ t bTOT^'j 1 omm 

(01) 

[0 12 4] trcv. a®» 

«aasrAc»mTfTi^5. 

[0 12 5] :^*M09T?ttAC»S5£fT'5&J&. 

-7 1 tZDCt7-t'y hmiIlCAC®E<&aaLfcIgi) 
DcnjEtbTtt, 

»l®®aKlB3-r-5>V2=-7 0 0VS:fflt^S. ACtt^ 

: I = £ ■ £ 0 • L • ’ 

£. £0. L. Vp, d, 

0-^VdtC^®$-(t.S/t«)®»ttSjSl ttd 
iCSJtB-rSJltJ&St)*'?.. 

[0 1 3 1] £=3, £0 = 8. 8 5X 

10'** [F/m] , L = 2 3 0mm, Vp = 9 5mm 

/sec, Vd = 7 0 0 [V] , d = 2 5 

«m®Rf, I = 1 6 M Ai;^-I>. 

[0 13 2] ^Buc, ®3t#2 
^^^H7A2^£ffl^>T, H/HSi^. N/NS^, L/L 

mmxd - 1 1 1 ic^R-r. ;i 

n'&MT'b. SifeiiD d - I 

[0 13 3] m^^2 a 

Ae.n5 1 5 wm®CT^JP(cm-r-5®S5a<&j@;^.fc 
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*mt LTIi. mfi:®‘R^(^:®fc^&fcli^5:®K56®JEVlh 
®2<se(±®tf-i7PBiSiEi6SjijSTfesfc86, :^mmm 
Ttt. 1 8 0 0 V®)£®E<£fflVifc. Cl®®S(cr3^iT 

tCj:5;^gS:liS$^-r-5it*lCAC^IigS®|ffllSfT7^'b 

[0 12 6 ] (2) myti^2a(Om^m 

^n5mh~^mx&^i)K mytt^2 aco^m^iSMAc 
^mxfro^MXit. ®&0JR^ttS:ifiJ)aL, DCttE 
5rVl=0tLTAC«JE;&2*-r’5^iCJ:oT, 

0 Vlrr-&#/5loJtgT?fc2). 

[0 12 7] 'Alzm^Ml^OTzK). m9(Dzy~‘X>XfZ 
^t^o\ZDC:tyi2.y ('HHS-:$:^®0i|-p)iV2=- 
7 0 Q tLX^m^fjot)\-tX$>^fA. Zicm. 010 

*(C!iJ^;feDC®iSdsgi)tK7Al^^)-®^ii5n-5. - 
20 7 0 0V 1C- m%w^m%^om\z 

t) , »^DC®Sg(4«Sn*Vio 
[0 12 8] c®^ggn5^aDc«ffi&, auMtctt 
#-r-5^B(T®J:7tc*2.. 

[0 12 9] m^#2 aom^^d. M 

£ 0, mMi^na-y 1 
L , :/ D - bxxif - H £ vp . 
d(C±#$-l!-*t, rc:*>e)®)t^2 a®#m$fiC« 

30 [0 13 0] 

: Q= 5 1 • d t = C • Vcontrasl 
: 1 =d/ d t (C - Vconlrasl) 
d C/ dt = £ • £0-L-V p/d, VcontrasttiV 
dX$)^(DX 

p • Vd/d • • • (5) 

[0 13 4] 01 1 ^rnm^iz 1 5 umOim 

1 (42 7 uAX$>htzl^. 0 
1 2 0DC®«S«»0»51 O O (JP^^^E^) iC^-r 
i7lC. I (C<fcoTl 0 kQ®fittl 6®MS(C^4-r 

40 5mffV!«l2 7 /iAlCffl^-r-SO. 2 7'V^mXfttt 

(c. cntca»)U:t:/'j>^*^<:«(f®o8fttSSfl‘2o 

[0 13 5] S#:W!C(4, tt^8® 1 0 kQ®fi(afiJt 
1 6®0ffl®®EVi£:S^SBEl 7®Vr e f = 0. 2 
7Vtit^t, 1 8(Dth1j7}^$>yTz^lZD 

C3>bD-7l 9lC®^ftF:7A^#®M^SiiDSf 
^mmi2 4=:^5S«S1T(4V(4/ 

'J>^*#:®'>— ?r>X(C0S8Sl3:T. DC:t7-fe7h 
®JE?r 0f}^<byd (C±(f fc^® F 7 A-@<g^)-®^^® 
50 (09#!i) 
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igtfctcl 0, OOOftiiMUT. CT®)5tl 0 
n. no 1 5 

fi-Dfz. 

[0 13 6] <m4<Dmmti<i> ( 01 3 - 01 5 ) 
*SliSWi. ®3t#2a©^fiD-7lCJ:SAC»« 

A C :n J; 

C^mfciO-!£mfiVdlCS-C»m^1i-'5t^(c8!Sn 10 

(0 13 71 f^zoimmmr^bTz^tiz, 
ggT®(Cf£MI *2 0®a(4V 1 , 
bT. AC^m®DC«ES:V l)(i'e.V2{C*lkS-a-5 

Dcsffi£ 

b. 1 (omzmm^m=khz:>^ 

[0 138] -pSOv W 

ll§4-S9®3t^aic<fcoTV 1 

[0 13 9] ^e^Si:bTACPDd-» 

V1=0. 

V2=-7 0 0 

t bT, 7 0 0 VS^m$-ft5fc*IC!5$n-5Sffi I Sraillt 
ti :: b(Cd:-3T®^#:|^]?d ^ 

^•3. 01 3lCd;5t^l|n-7 1®^ 30 

3t#: H yj^mWi^wm\z'mm.^Wit. br® a c p □ 

:^^®gl2 1 ^Sttfcfe®-e. d®f^®S2 1 

tinxm 1 
?). 

[0 14 0] 01 4«±tS®AC3Pd-^mg§2 ItC^' 
;^TK(B7tg§2 2&fflVifcfe®-e*s. iiS3ticioT 
»ffi89lCg3tS4^?>Ci;lC 
J:oT«tc»«itiiifir£0f3£®(iv 1 

*iwi6T*«>. d®^. m^i^2 a\z\mwmm^$> 

0. vi = oi:-r2.»»»bv^fc®, 

V 1 *sfe^SS®abTS«4>(5ffili^5i1?** o^iib 
JS:V5J: 5 ^ t 

[0 1 4 1] *||Sg«(rm. g3tS^:bT0. Bill/ 
cm’ ^®^®^@®[4V 1 =- 1 0 0-CfiEffl 

bfcfc®, m«P-^l»1tlCVl^V2{C^tt-r*fc: 
«)®SSS?Jiiign.5rtlC&5o C®ig-&Vcontrast=6 
0 0Vt*5fc®. ii3tl|:2a®IKJPdt^i|DCmj!t 
i<Dmmtf^3<Dmmmm^t^t>o. 01 5®j;5 
\Zfi^. 1 5 /imtC^fS-r-S 2 3 y a 

^omm*^±^<f3.orzt^izmytf^\^yA0i»(D^B so 
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[0 14 2] Cl®gS(8^TSII5tfil:\aM£?fofci: 
^5. oGottima^cs^s^-r 

[0 14 3] <^B(D%mm> (01 6~01 8) 

m^m<o%mmtnm\zw,mf2 aoi 
DCm&^WOm^^ZLtiZii 
■oT^n-Seggl trSOltb. ®3t(lc2 a®®)?d*;^tt 

Vl=-7 0 0. 

V2 = 0 

i bTf^S®KUcSEnSDC®MS:^abTlll5«ai£ 
fr'5. 

[0 14 4] MSWICfi, 0-Vd-\®ffi^®B#t, Vd 
-0®l^ttBtt»Sn-5S®i^bUK-rTfeS:iJb 
#:2 a±(Ihr>5j^-Jl'«l®®WE’>CRS®2 3 (016) 

[0 14 5] ^3®SIM0!l®i;'5fc^mBSlC||gS<£ay^ 
bfci®^«. myti$2 a±lC(f>3^-;P2 3iO^#S-r5 

t. z<D^^2 3\zmmzwmz^^Lt£^^o-i>nm 

(016® (a) ) , 

J:?i£Si5±TSfe®IC. ^3®SIJfi^'C 
i4. m«8d<a£tl?)^SMJea®®3tF7A-|?il®Jlzj^ 
M&Sl;£bTVi5. 

[0 14 6] biO’b. **»J®i^tCv Vd-»0®» 

m^icSEnsssssras^rnti. \:>^-)m2 3(om 
ett®3t<^5;^a«2biiii:o [v] r&o. 
icttffi^^p— 9 1 ®n&i:0b(c;4t), t:>t:-;l^2 
3'^Dcn.mmn^tszztitfi< (01 e® 

(b) ) . ¥l^®SJil^bi/S:< tfeg;^{i®jRl^Tf^ffl 

[0 14 7] m^t^M^c^i01 7®J;'5tc. 

7 ba&SK&iSS-r-Sfc® t H 0 V C-f-5 

fc*®^0fei?® H 9 A-^i^tc«ens«s5&aj^-r 
s. r®^. ±^®i5Ktf>5F-;i.g52 3tc<k^y7 

<. SO«0?S(S-35r(Rj®S8i{®S:*:(i (*5^J6tf«THIi 
«l^liii5®fc®'77XX:^0) S:V r e f 
40 8S?&l9:lt-5fc'ltTJ:<*DPXl'X'9>Af5Jtglc;5:;5. 

[0 14 8] *^1S 

09®)^^&fflV5T> mt^2 alCtf>-4:-;i-®2 3®fc 
H 9 A 1 TS!l)£^fTofc t Z. 5t5@S^®^S 
BBte^lclilf>:ix-iPgB2 3tcS®!0JSgn32.trfc®. 0 
1 8ffl<k9lzDCH«[Slgttt/7X**S0, S:*:®8!1 

b)i'b. 

^ -i xam^ltr. S:^®S!l5£Tt>+^^;^*S 

sxi3)£-r 2. c: tf)^m tiiotz. 

[0 14 9] ®3~|g5®SIJS«ll(C*V»T«, myt^2 
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;^aVcontrast^^Sfctt^®-rsi:$lCSSn-5DCm 

cticioT, 

\zm<z.ti)^m\zft':>tz. 

[0 15 0] cnij. 

d c sssoiisfc'tt 

7. hr. 

[0 15 1] <^60mmm> (019-02 1) 
$sijg«i!i'fe< msoimmmtmmizmnt^tLxom 

vzLtchoir^^. 

[0 15 2] :*:*JS«a|-Ctt«®/W7XWJpmiS8 (0 
1 9) \Z^i)1fmo-y UZ 

: I = e • e 0 • L • 

[0 15 5] (6) SUCfcV>T. 6. £ 0, L, Vp, 

dfJS&Tfeo. vd=Avrs>i><Dr. 

A I =£ • £ 0 • L • Vp • Vd/d ••• (7) 

tm-b^n. £ • £ 0 • L • Vp • vd/dttv- 1 

[0 15 6] ^^oT^m^iW^^;LT®^l|D-7 1^® 
EniuDCfijaEvt> ^<Dmzm.n^m^nM\^2M.r 
ai^L> ci®ei#:6^ev - 1 wnoimmcomt^mmL 

2 a ® Jf ❖ d Z tb^r^^, 

[0 15 7] ;i®J:d;5:®)t(*:^;ifd®«iai:i5tiTti 
®SI^)!i^ii5.ST?S.^d<. mytf^2 a±tctf> 
3|^-)U 2 3 t?-rs .til 5 ®^tS{»It?iii?g U 

TtSV\ KJ?d®«^ttA5iEb<fTt>n*<;5:^. . 

[0 15 8] ^rT2^:||JS0lJtt. 
i^l 0 0®fcfe®mieSga!|)£T, ±IB®?§X®S5®fc 

^ )V^ t (t <k-p T^A®SS5:i5S 

[0 15 9] SI®?®@?S^^tt01 9 00-/1X7^11' 
^ (LPR) 1 0 UD^o\ZfS.^. 

[0 16 0] miP«ia®&o®«ffi^ai^-r.5^^itty 
'i x<Dmmm^m^-r^rzMzm^i$^hyAim<R^t 
L/TV^-5®T 

7 t X H 7XjSS/ V p = ;tX3 0/9 5=1 s ec 

tis.i>. z(Dm<ommbmmmz\tmm^r$>^orm 

i6fSH02O® (a) (D^^\ZflK). 0. 5H2X$> 
Sfc. mX\tU%\rnm<K>}f.y^-)Vbmim2 & 
±fcPSl'»TV^fcS^tt, 1^0 (b) ®J;5(c;S:C». Z<T> 
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*DC®EE : -7 0 0 V 
ACmjEE: 2000Vff- 550Hz • lESiS 
®aSig»)mflE?£Wl)DUT[iie^)t(^^ hyh 1 ®!i)tft: 
2 aS:ACffia(CTVd = -7 0 0 
■5. 

[0 15 3] m^w-2 A(Dmmdt^mmmi tcom^ 
\i'A<D^\zJ:r)mb^n^, ii?t#:®»*^d. Jt^S^ 
ie. A^'t®iia$££ 0. 

7D-irXXt-H$Vpi;-r5t. ZZb^^m 
10 7t«:®»1l§fiC(iH-#Sn6(T®III^S;;)i^A'n-5. 

[0 15 4] aamikS : Q= 5 I • d t=C • Vd 
(vd«fifi^<ba) 

;in!c±o. 

I=d (C • Vd) /d t 

d c/d t = £ • £ 0 • L • Vp/d, Vd = Con s 
t. rs>io>r. 

p • Vd/d • • • (6) 

^®^®&tt4 7. SHztas. Vtzb^yXZ(Om'B 
20 5HzS:b'> bbTO. 5Hz5£- 

SllSJcli 

iOX#?5:br>3iN — X 
-yy^to. 01 9®LPF 1 0 IKl 0Hz«±5r 
*i/ ht'i>yyJh^tLxmsf^tix^'^?>. 

[0161] P F 1 0 1 C 

n«BPF (A'>H;iX7^')P7) 
M&^^ztb^simx&o. *5ee^®ies:f@®-r5% 
©TKiftVi. ^bc. LPF 1 0 1 <£#-r5ttJSjlll3£0SS 

30 osxmib^rzsb. ^ma- yllZ^n/U 7 XME 
8 ®7-XfljtC}f A htc. 

[0 16 2] m-2 

5 H m®gS)t^T 0V:6'e.700V I = 

16aA1?*-pfc. *it02 1® (a) lC5^-rS(Ctr> 
*-)P*lMV>rViS0fl?ii^J4 0~6 0 ili A®«SSfll$tt 
«lLTVifct>®dt:^*JS^iJ®0K?&ffiffl-r5 C iTIf 0 
(b) (oi.^\ziiy)m^^nfi<tiytz. 

[0 16 3] jinitio. p»«itt®fco®aams£^ 

40 L^^Ztb'^X^^iiy\Zti-Dtz. 

[0164] <® 7 ®^ifi«iy>ASISS«fiJ13:« 6 ®5?JS9il 
ozf'iy^ (01 9) ictev»T, a«n-7 n:;<k5!i 
)fe«:®-;^©ttjaa5D c®«Tff;^7. 

[0 16 5] DC^mt:feViTttM3L)5:i:*t), m% 
#:SSafi:V d £#-5fc*lc^®D-x 1 CttV d + V 

CAfeOt:>3)\— 

ll'Jcastl-SiijiSaiSttme ®|liS«aj®ACa®®^J: 0 
^Xt<ts.f). )»J?«^»^®^g!6S<J:r)A#</j:oTU 
Z)t.K>7 4 Ih^m'&OWXb^iifl&'^tUi,. 

50 [0 16 6] Dca«-r®aaasn tKiidOM^S^ 
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K. V,i£t±®®JSlCMLT«AV = AVd*r$,S;:i 

(7) SCTf^S$ 

ns. •r;^n^Dc»iit?'bv,»e(±©®*STa£ • e 

0 • L • vp/dttv- 1 ifyy<r>\mom\zfih> 

[0 16 7] ?£oT. C®V.bfil±©®)gT«®n-5 

1 ^0Eni)O«lBEVi:-e®KflCSSnS^tt«iiit I 2^T 
®l)tU C®K^A>6V- I#14®lSill®«#&gtt)L. 

[0 16 81 sfc. 

)HC J: S ® 

® ffl-r s 7 w 6 ®*jseiiT^ htc%<iitnm<D 

fc®7?iVi. 

[0 16 9] ^^lC®«®DSi&Sy)£bfctC:S^Ji2 5 
U m®^3(e^-r. V d^0V:(i^e,7O0 

v^-p±ifs®ic®nfc«®tt. ^6(Dmmmtmc< 

1 6 wATfe-Qofc. 

0 vtc L. ^na-yl \Z 
Vu+vd=640+700=1340V 
01jDUfcfif®fflT*S. 

[0 17 0] r®^kr>5f:-)HctiiEns?i?A«i!S«iKll 

2 0 wAajJt$nfc;<|i. 

T e:®?^A«®tta!l)£$n;S< So fe. 

[0 17 1] cniCJ:D. «£3l5tr>:^-JHa^®|?AI| 
S6 (;: i S;^S AtA o D C SfST 

^sEL<nf3i^Zti)ir^^^\ZUytL, 

[0 17 2] «±®<t^lC^6&tl5^7®||]fS«f!lcn^i 
Ttt. 7-(')I/7 1 0 1 SfflViSr 
«ia®fcje)®itffl£mssaa0Ktc«Ens?$A«®^iss < 
cttmmizfiyrc. 

AtWS. 

[0 17 3] <^8®SllgpiJ> (02 2-02 4) 

( 1 ) 

1 ®*J60iJ®^— tf- 

h'-AT^'J>7 (01) A®ei®WfS®fe®1?*S. 

[0 17 4] fcfc'b. ®^«C2 a® 

»mD-7l(Cj;S-^ffi®<£AC«t|-I?ff;^7. Sfc 
^^n-y 5 ott. d 

cmmi oAtAcnmi oBt. wnD-^itcjtb 

T^BSzSl OA- 1 OBSSWWlca^ASA'f >;/A 

>ifmm 1 0 c tTa^bxfcs. 

[0 17 5] myti¥2 a®AC^«tt®!l8A^^^f|D: 

: I = E • £ 0 • L • ’ 

£, £0. L, vp, d, vd(J^Scti^*-re:t*ix 
tsfc®. 0-‘VdlC^a^?1i-S)Si®®^aa5Sn4d 

[0 1 8 2] *SIJSfiSjXtt, £ = 3, £0 = 8. 85X 
10*“ [F /m] , L = 2 3 0mm, V p = 9 5mm 
/sec, Vd = 7 0 0 [V] y2S)^rz^, d = 2 5H 
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*-5 1 lc?:^L.T. ®a-rs®5t^®Btesa&ic<8^-rs 
Vj =- 7 0 0V®DCf|£ElC. met®Cftlk®fc®tt 
V, I ® 2 (g£l±® tf-7 WaEt L-T® 1 

8 0 0 V®^«EAC«JE2ra§bitSi)SE&W)IDb 
xnis.t>-^fz. ^mo-y 1 ®/ 
Si^aSr^^-rS/tli&fcA C)£®8gMffll7?iCX^ttn- 
7ic^^-rs®EBiin£fif;^j:5 H i; fepJtgX^S. 

[0 17 6] ^^Ad'TAWJDaiSl 0®A-f 

@Ki oct4. g^^iiDcmigi 0A«ic«^Ae.n 

10 Tt^T^?D-5 5tCMlxT^®DCaMl 0 A*i&3 
k v®»6?D caEAiwjDsns c txe^i05SgfT$n 

S. SfcA/'>A>i70Kl 0CA?ACaiSl OBfillC 
®^Aen*i;€r(ilte?^0-7 5tCjyLTACttilgl 0 
BAi^2 0 0 0 Vpp®ACaEi()5Wl)n5nTfe^n-^ 

5 t Lxmm l x h 7 a 2 ®®jt 

S2aAtVi =0VfclS®Sns. 

[0 17 7] fts®a^. fPa/D-feA(iil^01®fe® 

[0 17 8] (2) mm2a(om^m 
20 m2 3\zmyti^2 
Sl/fc. 

[0 17 9] mwiu7x^mmmio(DX'ry 
ocfiiAcmmi 0Bfiijica[iAe.nTig 
? D - 5 5 (C J: 0 H 7 A 2 ©Sijfefl: 2 a SrKi 

msns (vi=ov) . ^ix. i?a$nfc® 5 t ^2 
a*$aaD-7 2lCA()V2=-7 0 ovjcaasn 
s. c®p#. aaa-7iica®>tft«®Sfi:sov*' 
6>- 7 0 0 v^±#$its&je)MpS;s:Dca®**®n 

scttc*:s (02O>f®^i||fi?i^) . 

,70 osaD ca»s[iian;s:vi. 

c ® ^Bns^ao c «®®a^«&ii-aBi«(iCttiiFi^ 

|g3®^JS®Xi®-<fcSC (5) tRiIXSS, 

[0 18 0] 

£ 0 . gfit«an-7 1 <D^mwwM 

&L, :/n-feXAh"-H<EVp. 

Vdlc±#$-a-st. c:c:(|i5®^ft:®s^m§acttn- 
®sn. £lT®Bi«iW>i»*ms. 

[0 18 1] 

: Q= 5 I • d t = C • Vcontrast 
40 -aaa® : I = d/d t (C • Vcontrast) 

d C/d t = £ • £ 0 • L • Vp/d, VcoDtrastttV 
dX^S®X. 

p • Vd/d • • • (5) 

m®W. I =1 6iiAt;5:S. 

[0 18 3] ®?tlit2 a®Pffd^Wj:S®3t 

{<:H7A2«fflUT. H/H^*, N/NS«E. L/L 
S^Xd - I ®Bi^€rSIStfcieai4aiiE01 1 

i*o. aisiiod- 1 0mmmmz^wLfs.^^:it 

50 ASfiJS. 
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[0 184] 

Ae>ns 1 5 Mm®CTIK)9IC)tJf£:-r5ma£S!&i@AA 

[0 18 5] ii^0i 1 ic::»ViT. ^mmmzi 5um 
®K)lB#lcS^ttlritJ||;^migfini2 7 u AH $>^Tc 
J6, 89^0 1 2 1 0 0 I iCioT 

1 Okfi®fiSil 6 0i^^iC^±f5«iEV:((«2 7«A 

2 7Vm^fztt\Z. 

>^2ic{^i9ffi®Sft«r 2 0 t t-rs. 

[0 18 6] fi|)^, MfrWICtt. mili8©l 0 kD®« 
asttl 6®il^0«JEV4:S^«El 7®Vr e f = 
0. 2 7VtitS^U 1 8®tU:^;)<&ofc 

S#ICDC3>hn-5 1 
210, #^2 OSr^fl'^it'S. 

[0 18 7] ±l3®DCSgS®^a(i, 02 3lC^-r<fc 
•5K. ^®Dcmsa*5ggtiTVi5^*igB^>ic:ffls-r-5iQ 
r^fri^ofc. 

[0 18 8] 1 0Ki)S^m 

D-7l DCmS5^(l«ii 

[0 18 9] ^mzM'KUM.mfS.^tzh^^b. vaw 
^SattC±-:3T±#b, 1 0, OOOtS:® 

itbT. CTl;Sil Ofimijn, g|0 1 5 umt.tS.-otz 

^^stcKjtrs ;i ttmm^ztsotzo 
[0 19 0] tmhtzi'-^yT.itmmmfSimmoT.'i 
®«S®fi£7'P-kX®8(iJ!ia. 

[0 19 1] itz&i,±(0'>-'ry:s\tm2 4HBt^O 
Ic, ^^n-y 5 

^ttD-51(Cj;^^ttfi:g{C*5ST®^r4tTD t 
TSt. Wma-yl<D^mty/:ty(D-$"(Z>if^ 
m^a-ys \zSi^^^:ty/ty<oi^'( s. yit-ti^^T 
0 v7hbfc^4'5>i/*TJS®'e#-5Ct£^bTVi 
■5. mmtst)^^. 

[0 19 2] ttz. te3fo-7 5®K^m:t>^Wett* 
®^^i5S-rt-5®t>a«T?&'5. 

[0 19 3] <H9®*iS^> (02 5) 
^$^8<DmM0i(t):/Vy5' (02 2) »C43ltS(K^A'T 
7XffjD«ilil O^^SDC^igl ODtAC^Ml 0 
B®it5'l®iilC$Sb)S;t)®'C. (fi®^M«j®(i0 2 2 
®fc®il^i;i?*-5. 

[0 19 4] *SI}S0(ri3l/iTli. te?^t4e?P-7 
5IC>^^bTa^®l 0*'6.3kV®DC«JEEt2 0 0 0V 
M ® ACmiEE t®ag^i(l®EAiWlD3nTfe^j)tSlfi 

[0 19 5] ^te^^«w«DCHiIiOD&ovk:-r 
tTte^n-5 SlCttACttiSl OB® 2 0 0 0 V 
r r ® A C m® i!»-d501jD$ nT^? P - 7 5 



26 

t LTtStg \yX®m.WtW- H 5 A 2 ®S3t® 2 a 7 )«V 1 
= 0KB!«$n^. 

[0 19 6] O^O**iS0lC45liTt>^8®Slig{9J-r 
5^bfc<k5lCig^n-75lC<fcoT, ®3t«^H9A2® 
(V1=0) ■^i>Z.t1flH^. 02 3IC 

[0 19 7] »®D-5UcJ:-5 

=-7 0 0Vi;bT, Sfc012 
(C^bfct(l^08Sl 0 0 

20 otztth. 1 0 000«cSi!ffi^(cS^&^-r^Ci:di 

[0 19 8] <111 0®*|g«ri|> (02 6) ^:HJg09« 

twmf^somMmoztuy^ ( 022 ) 

4'7XWllD®igl OSrPl^DCmiSl 0D®;^tCiSML 
tzhOH. 86®ilM(g(Stt0 2 2®t)®tl^i;-rfe5. 

[0 19 9] 3kSI;®0ICfeViTtt, IE?ltt4e¥P-9 
StC^LTH®! 0*»e> 3 k V®^?DCS£E;(|5^1 iD3 

[02 0 0] zcom.'^fUTy^mmmi oconj^Dc 
20 «iil OD®«£E£ISg-r-5^t1?0g®3fe'f^H7A2 

[0 2 0 1] fcfc't. M8®^«iiJ43j:r;m9®|^J50!l 
®<t5tACS!lSl 0B£fflWc«-&iCJt^T^e®^ 

m^^2 acnmwA^tkm-^ 
A •£) la t'® fc®Tt4*H. 

[0 2 0 2] ®eP-91lC4:-5^)fc#:2 a®S®e& 
&V2=-7 0 0Vi;b&^, IS^P-7 51C1 500 
VTO-r-5 C tH. V 1 = 0 <i;i!®-r 

30 [0 2 0 3] l<£-3T2kSliS0i|lC43tiTt)0 2 3l;:5^b}t 

!i3t#;aW^a'>-'7>X£^:ST#S. rcfc b±tHb 
fc45lt^® (V1 = 0) ifi^>p-ts^^1fi^^^tsoZ. 
tH-^^U-y 1 CS^n5DC1®^)^^4>y'^X?£■&^ 
tmtts^-t)mmmmm<ots^'^V'<.jVT:$)^. 

[0 2 0 4] 01 2tC^bfc^a@Bl 0 OSrfflVsTiSf 
!KiWSo1t. 1t1ihf^8<t>mmmBi.nm8(D^m\Z 
45l-iTl4®)fc#:2 a®a^»b'^;PS 1 5 ym, 
0DC®ig2 7 tf Atbfcdl. 
y -i 8tfmffia®DC 

40 %m2 3uAthtz. 

[0 2 0 5] ife*tt9 0 0 0ttaiffibfctr5-C»#& 
nhfz. ®^»ajP£aj^bfctr5 9Mm»J 

nri 6/im1?»r), 1 5 4tmlcfj;-5f8 

iCS^&fE-rs n 

[0 2 0 6] <^1 (02 7 -02 8) 
:^%t&nwm.^8<j)^ymoX')y6' ( 022 ) ic4j 
lt^e?7H7X03iinmilil 0«;e^A*'f7Xffl®7'9 
Xffitt®DCSigl OAt. «£^AW7Xi:ttam4® 
•7'f:^-Xffii4®DC«igl OEt, ei®®miS10A- 
50 1 0 E Se^P-7 5 IC)tlLTS^0<JIC«^ Agar'S 
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0 Ct-vmLfc%(DIZ^SLfct 
®T. 2C0hOt^Cr$>^. 

(0 2 0 71 mmnT.'f 
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